The present study aims at verifying whether participation in a physical activity programme has positive effects on the daily life autonomy and vitality of elderly people living in residential care facilities by the mediation of their physical wellbeing. Fifty-one institutionalised individuals took part in the study. The control group included 11 people (84.26 ± 7.4 years), whereas the experimental group was made up of 40 people (85 ± 6.6 years). The experimental group was involved in a physical activity programme twice a week. The 36-Item Short Form Health Survey Questionnaire, the Activities of Daily Living Scale, and the Tinetti Test were administered to the participants. The linear regression method as well as Sobel's formula were used for the analysis. The results show that participation in a physical activity programme has positive effects on autonomy in bathing and on the participants' sense of vitality due to the mediation of physical functioning. These results confirm the importance of physical activity for the elderly populations living in residential care facilities.
INTRODUCTION
The increasing ageing of the population and particularly the increasing proportion of very old and sometimes also very frail people is one of the main social issues that we need to face in current Western society. European countries are facing this issue differently [1] . In particular, they differ in the kinds of services offered to older people and in the traditional caring addressed to them. Generally speaking, northern European and especially Scandinavian countries invest social resources in keeping older people independent as long as possible, sometimes also by moving them to special houses specifically constructed to safeguard them from a physical point of view and to easily furnish health and social services. Thus, older people are proposed institutionalisation in apposite residential care facilities when they are very ill. Traditionally, southern European countries invest fewer resources in the promotion of the independent life of all kinds of frail people, including older ones. However, strong family bonds usually characterised these countries and the family, especially women, from a health and social perspective cares for older people also as long as possible at home. That is, older people may be institutionalised because their social network cannot assure them daily care. Despite these differences the final results are similar: people who are institutionalised are generally more frail than others, and because of the lack of social bonds and/or because of the potential comorbidity of different pathologies makes it difficult or impossible to maintain independent life. However, losing one's autonomy and being moved to a residential care facility is likely to be followed by physical inactivity, a lack of interest in daily life and further functional decline [2] . In sum, the preservation of minimum levels of mobility and ability of daily living (ADL) among the oldest elderly is of critical importance.
We already know that specific programmes of physiccal activity may be an adequate antidote.
With respect to physical aspects, we already know that a sedentary and unhealthy lifestyle can lead to highly debilitating diseases and the loss of self-sufficiency and health, while physical activity can be a protective factor for good physical and psychological conditions even in a frail physical or psychosocial situation [3] . Previous studies [4, 5] already demonstrated the relationship between the worsening of balance and gait motor skills, flexibility and strength, and a decrease in ADLs, which are fundamental for a good quality of life even in old age [6] . Conversely, Rydwik and collaborators [7] pointed out that targeted physical activity protocols can positively influence strength, resistance, flexibility and balance, thus protecting the individual from certain forms of disability [8] that are strictly connected to ageing [9] .
With respect to psychological aspects, the metaanalysis by McCauley [10] found a positive relationship between physical activity and psychological wellbeing. Netz, Wu, Becker and Tenenbaum [11] found a relationship with an increase in self-efficacy, which also seems to decrease the fear of falling [12] . Conversely, the fear of falling and the feeling of inadequacy when performing a motor task can accelerate decline, leading the individual into depression [13] or social isolation [14, 15] . It seems likely that physical activity presents the elderly with a chance to better master small daily tasks [11] , engendering a heightened sense of wellbeing. However, what we still lack is the investigation of the underlying processes, and particularly of the interconnection between physical and psychological effects, which may be stimulated in older people by participation in physical activity.
The previous studies have mainly concentrated on self-efficacy: McAuley and collaborators. [16] showed that an increase in physical activity is related to an enhanced sense of self-efficacy, which in its turn is associated with an increase in physical performance. Keysor [17] and Heikkinen [18] found that self-efficacy is a mediator in the relationship between physical activity and functional limitations. From what we know, other psychological characteristics apart from self-efficacy were hardly ever considered. Besides this, it has not yet been explored whether physical activity affects mobility functioning and whether mobility functioning affects psychological variables. The present study is aimed at exploring some of these lacks. We will concentrated particularly on: autonomy in personal hygiene activities (showering, bathing), because among all the daily living activities these are the most intimate and thus the most likely to be under the personal control of institutionalised seniors [19] ; a sense of energy and vitality, because these have already been shown to be related to lower distress and greater well-being and personal autonomy in institutionalised elderly [20] ; and mobility function in terms of balance and gait, because the loss of mobility represents a critical stage in the disablement process [21] .
AIMS OF THE RESEARCH
The present study represents the continuation of a series of pilot research projects, which have already shown the positive effects of physical activity in an Italian sample of older people in residential care facilities with respect to their cognitive and psychological adjustment [22] [23] [24] , and physical functioning. In the present study, we ask the following research questions: 1) What is the effect of participation in a physical activity programme on personal hygiene activities (showering, bathing), the sense of energy and vitality, and mobility function in terms of the balance and gait of institutionalised elderly individuals? We hypothesised that participation can increase or at least maintain stable autonomy in their hygiene activities, sense of energy and vitality, and mobility function.
2) Does the mobility function fulfil a mediating role in the relationship between participation in a physical activeity programme and both the personal hygiene activeties and sense of vitality in institutionalised elderly individuals? In view of the above-mentioned literature, we hypothesised that the positive effect of physical activity is due to the mediation of the mobility function on both personal hygiene activities and a sense of vitality.
METHODS

Study Design
The intervention was introduced in two residential care facilities of the Piedmont region in north Italy and another residential care facility, in the same region, was used as the control group. Currently, more than 5000 older people of the Piedmont region live in residential care facilities [25] . First, from the list offered by the Health Office of the Piedmont Region, we selected 30 facilities that have similar features in terms of their accordance with the National Health Service, the number and typology of guests (ranging from 80 to 120), the intermediate social and economic conditions of the guests (all the guests in these facilities are requested to contribute a little for the care they receive), and services offered to the older people (presence of specialized nurses, onsite emergency services, health care operators, physiotherapist and psychologist). Second, we randomly selected six of these facilities from the list and all of them agreed to participate in the study. Third, we excluded three facilities because we did not find enough self-sufficient seniors to create a physical activity group. Thus, we assigned two of the remaining facilities to the experimental condition and one to the control condition.
The facilities that were selected accommodate both self-sufficient older people (i.e., individuals who can walk, eat, and use the bathroom independently) and dependent older people (requiring assistance in basic activities of daily living). All of the facilities are private institutions, but linked to the Public Health Service through a funding agreement.
Physical Training
The intervention included two sessions per week (lasting 60 minutes each) for 16 weeks, over a period of roughly five months. It was presented to small groups of self-sufficient older people living in residential care facilities. The sessions were conducted by instructors, all of whom had university degrees in physical education and sports-related fields and were specialised in physical fitness training for older people [26] . That is, we selected only those who achieved a final grade higher than the 95th percentile of the grades distribution for each subject.
The set of activities was specifically designed for the research. The intervention protocol, as advised by the American College of Sports Medicine [27] , focused on three specific objectives: mobility, balance, and resistance strength.
The intervention has been organised so as to reproduce the movements and gestures of daily life, considering the three aims above. The intervention was designed with a gradual increase of the parameters of work intensity and complexity of exercise.
Participants
In each residential care facility the older participants, both of the intervention group and the control group, were selected from among all the older people living in the facility by the director of the residential care facility, who is a trained physician. The three criteria for inclusion were: 1) self-sufficiency (see above); 2) absence of serious chronic and/or acute diseases; and 3) intact cognitive functions, which were verified directly by the researchers. The Mini Mental Test [28] was used to evaluate cognitive functions, and all the older people reached or exceeded the minimum score of 23.
Previously, the entire study received the approval of the university ethics committee. Afterwards, the participants were informed that participation in the study was voluntary and confidential. All the selected individuals agreed to participate and gave their informed consent, in accordance with Italian law and the ethical code of the Italian Association of Psychologists [29] .
The sample comprised of 51 people (33 women and 18 men): The control group included 11 people (9 women and 2 men), whereas the experimental group was made up of 40 people (24 women and 16 men). Hence, the experimental and control group were not completely balanced. However, this was a result of the fact that the proportion of men who meet the criteria for inclusion in the two residential care facilities assigned at the experimental condition was higher than in the residential care (7.4) facility assigned at the control condition. Those included in the experimental group participated in the physical activity program, while the control group was comprised of individuals who did not participate in the program and continued their normal activity planned in the facility (with respect to physical activity, the older people in the control group simply continued their free activity of walking in the facility's garden since they are self-sufficient individuals).
The main characteristics of the participants are described in Table 1 . The mean age of the entire group was 84.4 (SD = 7.2; range 73 -96). The majority were widows/widowers (N = 30), some participants were married (N = 12), while others had never married (N = 6), or were divorced (N = 3). Former occupations included both manual labour (N = 43) and non-manual labour (N = 18). The majority of the elderly received a primary school education (N = 37), while a smaller portion achieved a higher level of education (N = 14). Most participants had been born in northern Italy (N = 46), with just 4 persons from central Italy and 1 from southern Italy; 30 people had never participated in any sporting activity during their lives, while 21 had. We did not find any statistically significant difference between the experimental and control group for age, marital status, former occupation, level of education, place of birth, and previous participation in sport.
Procedure
We tested both the experimental and the control group with a battery of psychological and physical instruments before and after the physical activity program, with an interval of about 18 weeks between the two waves. We did not lose any subject so we did not have any attrition, probably because the restrictive criteria for inclusion prevented us from losing some older participants due to mortality or a worsening of their physical condition (the rate certainly would have been higher among non selfsufficient individuals).
We administered different instruments to all the participants:  The "Vitality" scale (drawn from the Italian version of the 36-Item Short Form Health Survey Questionnaire-SF-36; [30] ): This consists of 4 questions investigating how frequently an individual feels a sensation of energy and cheerfulness, such as "How many times in the last 4 weeks have you felt full of energy/ tired/worn out/full of life?" The range of possible answers was from 1 "never" to 5 "always". The Cronbach's α is 0.72 at the pre-test and 0.80 at the post-test.  The item on autonomy in bathing which was drawn from the activities of daily living (ADLs) scale [31] .  The Tinetti Test [32] , which evaluates mobility function in the elderly with two sub-scales, one for gait and one for balance. It attributes a score (6 items with a score from 0 to 1, and 11 items with a score from 0 to 2) to the performance of elderly individuals in 16 types of simple movements (9 movements for gait, and 7 for balance). Summing up the scores of these items provides three scores regarding gait (maximum score = 12), balance (maximum score = 16), and overall mobility function (maximum score = 28). Participation in the physical activity programme is the independent variable, autonomy in bathing and vitality are the dependent variables, while the mobility function is the mediator.
Strategy of Analysis
In order to prove the validity of our model, we adopted a mediation analysis approach using the criteria described by Baron and Kenny [33] and Holmbeck [34] .
The mediation analysis was carried out by regression analysis as follows: the direct effect (participation in the physical activity program autonomy in bathing and vitality) was evaluated in order to verify the effect of the predictor on the outcome. If the relationship was significant, then we included the mediator in the model.
We verified that the main effect and the path between the independent variable and the two mediators were significant. After that, we checked our mediation models, first with regard to autonomy in bathing and then to vitality. The mediation model was also verified with the Sobel test.
RESULTS
Descriptive Analysis
Table 2 presents a correlations matrix in which the associations between the variables used in this study are shown; this table also contains the means and standard deviations for each variable considered in the study. The correlation coefficients were computed to assess the hypothesised relationships between the study variables: predictors, mediators, and outcome. All the variables considered were significantly correlated.
Participating in the physical activity programme was positively related to autonomy in bathing, vitality, and mobility function; mobility function was positively related to autonomy in bathing and vitality; vitality and autonomy in bathing were positively related to each other.
First mediation model: Participation in a physical activity program > Mobility function > Autonomy in bathing.
First, we verified the mediation model in relation to the autonomy in bathing outcome. Table 3 shows the main effect hypothesis, participation in the physical activity programme, and the mobility function on autonomy in bathing. The results prove that participating in a physical activity programme has an effect on autonomy in bathing (B = 0.45, p = 0.013); also, the mediator has a significant effect on the outcome (B = 0.63, p = 0.001).
Then, we verified the mediation model. The regression analysis shows a significant relationship between the independent variable and the mediator (B = 0.63, p = 0.001). Table 4 illustrates the mediation analysis. First of all, we verified the relationship between the predictor (Participation in physical activity) and the outcome (Autonomy in bathing), and the relationship was significant (B = 0.47, p = 0.013). However, after introducing the mediator (mobility function), we noticed a decrease in the coefficient between the predictor and the outcome (B = 0.12, p = 0.56).
As we expected, the coefficient between the vitality mediator and the outcome was clearly significant (B = 0.03, p = 0.007).
A good fit of the model was also confirmed by R2, which had a 20% variance increase after the introduction of the mediator in the regression analysis.
The Sobel test for mediation, which determines if the coefficient decrease is significant/reliable, indicated that the mediation model was fully mediated (z = 5.49, p = 0.001).
Second mediation model: Participation in a physical activity programme > Mobility function > Vitality.
In the second mediation model, we considered the same predictor and the same mediator but we focused on a different outcome. Table 5 shows the effects of participating in the physical activity program (B = 0.38, p = 0.02) and of mobility function (B = 0.48, p = 0.002) on vitality. Both variables had a significant effect on the outcome. Then, we verified the mediation model. As already seen in the first mediation model, the relationship between the predictor and the mediator was significant. So, participating in the physical activity program had a positive impact on vitality (B = 4.1, p = 0.016) ( Table 6) .
After the introduction of the mediator there was a significant decrease in the effect of the predictor (B = 1.7, p = 0.39), while the mediator was significant (B = 0.19, p = 0.04).
A good fit of the model was also confirmed by R2, which had a 10% variance increase after the introduction of the mediator in the regression analysis.
Finally, for this mediation model Sobel's Z-value was Table 4 . Unstandardized regression coefficients between autonomy in bathing (outcome), participation in physical activity programme (predictor), mobility function (mediator).
N = 51
Autonomy in bathing B SE p
Step 1 Participation in physical activity programme 0.47 0.17 0.013
Step 2 Table 6 . Unstandardized regression coefficients between vitality (outcome, participation in physical activity programme (predictor) and mobility function (mediator). N = 51 Vitality B SE p
Step 1 Participation in physical activity programme 4.1 1.6 0.016
Step 2 
DISCUSSION AND CONCLUSIONS
The present study represents the continuation of a series of pilot research projects, which have already shown the positive effects of physical activity The objective of this study was to investigate the relationship between participation in a physical activity programme and autonomy in bathing and vitality as well as the mediation role of the mobility function in a group of elderly living in residential care facilities. Generally speaking, our results are in line with the guidelines of the American College of Sports Medicine [35] , which states that physical activity programmes targeting older people living in residential care facilities may preserve the skills that are functional to independence and promote their ability to be at least partially independent as long as possible.
Participating in the programme has a positive effects on all the aspects considered in the present study, which are the mobility function, in term of balance and gait, autonomy in personal hygiene activities, and a sense of vitality and energy.
We think that these are very important findings especially considering the very old age and the condition of frailty of our participants. First, our findings also showed that even at very old ages it is possible to improve or at least to maintain stable flexibility and balance and autonomy in one's personal hygiene. The findings confirm what has already been underlined previously, that even a slight amelioration in mobility functions, such as in the strength of the lower limbs, may significantly contribute to delaying the occurrence of dependence [36] , for instance by enabling individuals to walk independently [37] . Second, our findings also showed that participation in a short physical activity programme may enhance a sense of vitality. Feeling more independent and able to do things, mastering the abilities of daily living, may certainly help increase one's sensation of energy, while even limited movement experiences can initiate a process of change over the short or medium term [38] .
We also found that an increase in mobility function mediates the relationship between participation in physical activity and personal hygiene activities. A previous study by Rydwik and collaborators [7] showed that balance and mobility deficits can lead to a situation of dependence, increasing the risk of falls. Other studies proved that physical functioning can be improved and the risk of falls decreased thanks to targeted intervenetions, since motor skills can be strengthened little by little by raising the amount of physical activity [39, 40] . Our study showed that common daily life activities, such as autonomy in bathing, might be influenced by improving balance and gait and thus decreasing the risk of falls.
Finally we found that even small improvements in the mobility function may mediate the relationship between participation in physical activity and a sense of vitality and energy. Preserving one's motor skills, which facilitates the management of simple daily activities (such as personal hygiene, eating autonomously, and small transfers), is likely to have positive effects on feeling energetic and able to face the motor challenges of everyday life.
In sum, the motor skills regained by participating in physical activity seem to play an important role in increasing the motor skills that might help the elderly preserve their independence as long as possible, as underlined in other previous studies [41] .
The limitations of this study mainly concern the small number of participants, justified by difficulties in recruiting self-sufficient older people staying in residential care facilities. Future investigations should aim at involving larger samples so that the results are more reliable. Moreover, the composition of the group of participants, which is unbalanced for gender and in this mirrors the composition of the population of institutionalised elderly people in Italy [25] , prevented us from analysing gender differences in terms of physical functioning and the perception of one's wellbeing.
Despite these limitations, our research provides information about the effects of physical activity protocols on individuals staying in residential care facilities.
Understanding the processes underlying the effects of physical activity on the sense of psychophysical wellbeing in the oldest elderly can help promote active ageing by also meeting the needs of institutionalised older people, who see independence in daily life as a crucial factor [42] but who also wish to participate in activities that are rich in meaning [43, 18] .
We need further future studies also aimed at identifying the factors that protect the wellbeing of the elderly and their active ageing in residential care facilities. Finally, we need to introduce changes in residential care facilities in order to allow these institutions to preserve residual skills, promote active living, and generally look at their guests as unique and active individuals despite their frail condition.
